Characterization of a second gene encoding gamma-glutamyl transpeptidase from Schizosaccharomyces pombe.
The first gene encoding gamma-glutamyl transpeptidase (GGTI) of the fission yeast has previously been characterized, and its expression was found to be regulated by various oxidative stress-inducing agents. In this work, a second gene, encoding GGTII, was cloned and characterized from the fission yeast Schizosaccharomyces pombe. The structural gene encoding GGTII was amplified from the genomic DNA of the fission yeast and ligated into the shuttle vector pRS316 to generate the recombinant plasmid pPHJ02. The determined sequence contains 3040 bp and is able to encode the putative 611 amino acid sequence of GGTII, which resembles the counterparts of Saccharomyces cerevisiae, Homo sapiens, Rattus norvegicus, and Escherichia coli. The DNA sequence also contains 940-bp upstream and 289-bp downstream regions of the GGTII gene. The Schizosaccharomyces pombe cells harboring plasmid pPHJ02 showed about 4-fold higher GGT activity in the exponential phase than the cells harboring the vector only, indicating that the cloned GGTII gene is functional. The S. pombe cells containing the cloned GGTII gene were found to contain higher levels of both intracellular glutathione (GSH) content and GSH uptake. The S. pombe cells harboring plasmid pPHJ02 showed increased survival on solid media containing hydrogen peroxide, diethylmaleate, aluminum chloride, cadmium chloride, or mercuric chloride. The GGTII mRNA level was significantly elevated by treatment with GSH-depleting diethylmaleate. These results imply that the S. pombe GGTII gene produces functional GGTII protein and is involved in the response to oxidative stresses in S. pombe cells.